Background and objectives: Cognitive Bias Modification to reduce threat interpretations (CBM-I) trains individuals to resolve ambiguous scenarios via completion of word fragments that assign benign meanings to scenarios. The current study tested: 1) whether Internet-based CBM-I can shift interpretations to be more positive/less negative, and 2) whether varying the number of letters missing in the word fragments (assumed to increase task difficulty) moderates CBM-I's effects. Methods: Participants (N ¼ 350) completed a brief online version of CBM-I, followed by assessments of interpretation bias, fear of negative evaluation, and anticipatory anxiety. Participants were randomly assigned to 1 of 5 conditions: control (half of scenarios ended positively, half negatively), or 4 positive conditions (all scenarios ended positively, but word fragments varied on number of letters missing, from 0 to 3). Results: Relative to the control condition, all positive conditions led to more positive/less negative interpretations. When analyses were re-run with only a highly socially anxious subset of the sample (n ¼ 100), conditions in which the final word of scenarios was missing 0, 1, or 2 letters led to more positive/less negative interpretations compared to the control condition, but the condition missing 3 letters did not differ from the control condition. There were no differences between conditions on other outcome measures. Limitations: Training was brief, and an unselected sample was used. Conclusions: Results suggest a brief Internet-based CBM-I paradigm can shift interpretation bias, but not necessarily other anxiety-relevant outcomes. Making the task too difficult may blunt effects for highly socially anxious individuals.
Cognitive models of anxiety suggest that anxious individuals interpret ambiguous information in a negative or threatening way (Clark & Beck, 2010) . This negative interpretation bias is theorized to maintain, and potentially cause, anxiety disorders. To test this theorized connection between interpretation bias and anxiety, researchers have developed computerized paradigms to directly shift the way individuals interpret ambiguous information, called Cognitive Bias Modification for Interpretations (CBM-I; Mathews & Mackintosh, 2000) . CBM-I for anxiety trains participants to interpret ambiguous information in a less threatening way through conditioning paradigms. For example, a common CBM-I paradigm repeatedly presents individuals with ambiguous scenarios, which end in word fragments that, when completed, disambiguate the scenarios in a benign way (Mathews & Mackintosh, 2000) . Training is expected to increase positive and reduce negative interpretations, and reduce anxiety symptoms.
Several lab-based studies have found that CBM-I can successfully modify interpretations to be more positive and less negative across diverse anxious samples (see meta-analyses by Hallion & Ruscio, 2011; Menne-Lothmann et al., 2014) . Moreover, a growing number of studies have demonstrated that shifting interpretations via CBM-I leads to a subsequent shift in anxiety levels, providing support for the causal claim in cognitive models of anxiety (see MacLeod & Mathews, 2012) . However, not all CBM-I studies have produced promising results. Some have not changed bias, and others have produced shifts in unexpected directions (e.g., Fox, Mackintosh, & Holmes, 2014; see Hallion & Ruscio, 2011) . Further, there is evidence of publication bias, such that nonsignificant findings are often not published (Hallion & Ruscio) . Results have been particularly mixed in the few studies that have attempted to shift interpretation bias over the Internet. For example, in a study comparing various online treatments for depression, seven brief sessions of Internet-based CBM-I significantly increased positive interpretation bias and reduced depressive symptoms (Williams, Blackwell, Mackenzie, Holmes, & Andrews, 2013) . On the contrary, another Internet-based study found that eight brief CBM-I sessions for anxiety shifted interpretations to be more positive and less negative (relative to a control condition); however, both the control and CBM-I conditions led to similar changes in anxiety and depression symptoms, and in subjective distress (Salemink, Kindt, Rienties, & van den Hout, 2014) . Taken together, these results suggest that while CBM-I may one day be an efficacious treatment for psychopathology, it is important first to improve the reliability of CBM-I effects, and determine if the Internet is an appropriate way to disseminate CBM-I.
One possible way to increase the strength of CBM-I can be drawn from the memory and learning literature. According to desirable difficulty theories (e.g., Bjork, 1994 Bjork, , 1999 Pyc & Rawson, 2009) , memory is improved when the learning process is relatively difficult, so that participants are challenged, but only to a point where they can still succeed. Consequently, it is possible that increasing the difficulty of the learning process in CBM-I tasks may lead to stronger training effects on bias and subsequent anxiety (see Hertel & Mathews, 2011) . For instance, needing to actively generate benign resolutions when information is ambiguously threatening, versus passively reading a benign resolution, may be an example of a desirable difficulty. In fact, evidence demonstrates that CBM-I is more likely to affect subsequent mood and anxiety in response to a stressor when participants are asked to generate the emotional meanings of scenarios (i.e., complete word fragments), as opposed to when participants complete an easier version of CBM-I, in which they passively read the scenarios (i.e., there are no word fragments; e.g., Hoppitt, Mathews, Yiend, & Mackintosh, 2010; Mathews & Mackintosh, 2000) . However, a recent study suggests that modifying CBM-I to be much more active, such that participants generated their own positive interpretations of ambiguous scenarios via a microphone, did not improve mood as effectively as traditional CBM-I (Rohrbacher, Blackwell, Holmes, & Reinecke, 2014) , suggesting this issue requires further testing. In the current study, we test whether relatively more active training should be more effective than more passive training at changing interpretation bias and reducing anxiety, and extend prior work by varying the difficulty of completing the CBM-I task.
The current study evaluates whether a single Internet-based session of CBM-I that targets social anxiety-relevant interpretations can shift interpretations, fear of negative evaluation, and anticipatory social anxiety in a large, unselected sample. Participants were randomly assigned to 1 of 5 conditions: a control condition that is not designed to train positive interpretations (50% of scenarios end positively, 50% end negatively), a positive condition that does not involve active generation of emotional meaning of scenarios (all scenarios end positively, and scenarios do not include word fragments), or three positive conditions that vary the number of letters missing in the word fragments that resolve the emotional meaning of the scenarios, from 1 to 3). Following CBM-I, participants completed measures of interpretation bias, fear of negative evaluation, as well as anticipatory anxiety. We hypothesized that all positive training conditions would lead to more positive/less negative interpretations, relative to the control condition. Further, we predicted that all positive conditions that include a word fragment would lead to less fear of negative evaluation and anticipatory anxiety, based on prior findings that active resolution of word fragments (versus passive reading) led to greater changes in mood (Hoppitt et al., 2010; Mathews & Mackintosh, 2000) . Finally, we predicted that increasing the amount of active generation needed to complete fragments, by increasing the number of letters missing from fragments, would lead to stronger CBM-I effects on all outcome measures.
Finally, the study included baseline measures of social anxiety symptom severity and interpretation bias to explore whether these individual differences would moderate who benefits the most from CBM-I. One possibility was that training effects would be strongest for people with a high level of baseline interpretation bias or symptom severity, given more opportunity to see training effects (i.e., room for improvement). Alternatively, training effects might be strongest for people with low baseline bias or symptom severity. Less severe symptoms may be less engrained and more malleable. Also, these individuals have already shown some aptitude for making relatively healthy interpretations, so their interpretation bias might be more amenable to change with a brief training program (i.e., capitalizing on a strength versus addressing a deficit). Given mixed prior empirical findings (e.g., Micco, Henin, & Hirshfeld-Becker, 2014, and Wiers, 2011 , found moderation by baseline interpretation bias, but Steinman, 2010, did not), these analyses are exploratory. We also assessed training effects in just the highly socially anxious subset of our sample in line with more traditional tests of the clinical utility of training. Mattick & Clarke, 1998 ) is a 20-item questionnaire that assesses reactions to a variety of social situations. In the SIAS, participants rate how characteristic 20 statements are of them (e.g., "I have difficulty talking with other people") on a Likert scale. The SIAS has good psychometric properties (Rodebaugh, Woods, Heimberg, Liebowitz, & Schneier, 2006) . The SIAS was administered at the beginning of the study to evaluate baseline social anxiety, both to check that the CBM-I conditions did not differ at baseline and to check whether severity of social anxiety symptoms moderated training effects. In the current sample, Cronbach's alpha was .94, suggesting excellent reliability.
Cognitive Bias Modification for Interpretations (CBM-I) task
Participants were asked to read and imagine themselves in a series of 36 scenarios (adapted from Mathews & Mackintosh, 2000) . Each scenario was related to a social situation, and was designed to remain ambiguous until the final word of the scenario.
The final word of the scenario resolved the ambiguity in either a positive or negative way, depending on the condition. For the current study, we defined "positive" as valenced positively (e.g., something good, positive, or happy occurs) or inconsistent with social anxiety (e.g., people are not judging you negatively, or others like you). We defined "negative" as valenced negatively (e.g., something negative or sad occurs) or consistent with social anxiety (e.g., people are judging you negatively, or others do not like you).
The 36 scenarios in each of the 5 conditions were identical, except for the final word in each scenario. For example, participants would read, "Your boss asks to see you following the recent submission of a paper you wrote. He tells you that he wants to talk to you because your work was …" In the control condition (labeled CBM-Control), half of the scenarios ended with a word fragment that, when completed, resolved the ambiguity in a negative way (e.g., "unc_ear" in the example above), and half of the scenarios ended with a word fragment that resolved the ambiguity in a positive way (e.g., "exc_ptional" in the example above). In the CBMControl condition, the final word of each scenario was always missing one letter, which the participant had to correctly type to move on to the next scenario (e.g., "l" to complete the word "unclear," or "e," to complete the word "exceptional.").
In the other four conditions, all scenarios ended with a word that resolved the ambiguity in a positive way (i.e., "exc_ptional" in the example above). However, to vary the amount of active generation needed to complete each scenario, the number of letters missing from the final word of each scenario varied, depending on the condition. In the CBM-0 condition, the final word of each scenario was not missing any letters. In the CBM-1, CBM-2, and CBM-3 conditions, the final word of each scenario was missing one, two, or three letters, respectively, that participants had to type correctly to move on to the next scenario.
The specific letters missing within the word fragments in the CBM-I task were selected by research assistants, and generally included similar letters to those missing in Mathews and Mackintosh's (2000) original word fragments. Note that if a letter was missing in the CBM-1 condition, the same letter was also missing in the CBM-2 condition. Similarly, the two letters missing in the CBM-2 condition were missing in the CBM-3 condition.
An independent sample (N ¼ 16) pre-rated the valence of all scenarios in the CBM-I task and all disambiguated interpretations in the Recognition Rating task (described below), on a scale of À5 (very negative) to þ5 (very positive). All positive scenarios in the CBM-I task and all positive disambiguated interpretations in the Recognition Rating task had a mean rating above 0, and all negative scenarios in the CBM-I task and all negative disambiguated interpretations in the Recognition Rating task had a mean rating below 0. Further, one-sample t-tests demonstrated that the scenarios and disambiguated interpretations significantly differed from zero in the expected directions. Specifically, the mean positive scenario and positive disambiguated interpretation ratings were significantly greater than zero, and the mean negative scenario and negative disambiguated interpretation ratings were significantly less than zero (all p < .001). Given that our CBM-I task scenarios were modified from Mathews and Mackintosh's (2000) original training materials, we did not match the target positive and negative word fragments on emotional intensity or psycholinguistic variables (e.g., number of letters in the words), though ensuring the conditions matched on these variables could be a useful check for future research.
Following each scenario, participants were asked a comprehension question (with a "yes" or "no" answer) to ensure that they had read the scenario, and to reinforce the positive or negative interpretation of the scenario. For the example above, the matching comprehension questions was "Are you going to get a bad review from your boss?" Participants were not allowed to continue to the next scenario until they correctly answered the comprehension question.
Effects of CBM-I
1.2.3.1. Interpretation bias. To evaluate CBM-I's effects on interpretations of novel, ambiguous scenarios, all participants completed the Recognition Rating Task (modified from Mathews & Mackintosh, 2000) following CBM-I administration. Similar in format to CBM-I, participants are asked to read and imagine themselves in a series of 10 ambiguous scenarios related to social situations. Each scenario ended with a word fragment (missing one letter), and was followed by a comprehension question. Unlike CBM-I, each Recognition Rating scenario included a title, and the final word did not resolve the ambiguity of the scenario. For example, participants might read "THE LOCAL CLUB: You are invited to attend a social event at a local club, although you don't know any of the members very well. As you approach the door you can hear conversation and loud music, but as you enter the room it stops for a mo_ent." Participants would type the letter "m" to complete the word "moment," and then get asked the corresponding comprehension question, "Do you know most of the club members very well?"
Next, participants were presented with the title of each scenario, along with four disambiguated versions of each scenario. Participants were asked to rate how similar each disambiguated version was to their recollection of the meaning of the original scenario on a scale of 1 ("very different in meaning") to 4 ("very similar in meaning"). For each scenario, two disambiguated versions were related to social concerns (one positive, one negative), and two were unrelated to social concerns (one positive 'foil', one negative 'foil'). The two interpretations unrelated to social concerns were included to evaluate whether CBM-I's training effects are specific to social anxiety, or lead to less threatening interpretations more generally. For the example above, disambiguated versions included "conversation stops and club members glare at you" (negative, related to social concerns), "conversation stops so club members can greet you" (positive, related to social concerns), "you realize your favorite song was just playing (positive, unrelated to social concerns), and "you realize you forgot your wallet at home" (negative, unrelated to social concerns). The difference between endorsements of the positive versus negative disambiguated options indexes an interpretation bias.
To obtain an additional measure of social anxiety-relevant interpretation bias, participants completed eight social items from the Body Sensation Interpretation Questionnaire (BSIQ; Clark et al., 1997) . In the BSIQ, participants are presented with ambiguous events, and are then asked to rate the extent they believe three alternative explanations for why the event might have occurred on a 0 ("not at all likely") to 8 ("extremely likely") scale. One explanation is always negative, whereas the other explanations are either neutral and/or positive. The average of the likelihood ratings for the negative events indexes an interpretation bias (following Steinman & Teachman, 2010) . The BSIQ includes scenarios related to social situations, bodily sensations, and external events, and has good psychometric properties (Clark et al.) . In the current study, only the eight scenarios related to social situations were administered. The eight social items were randomly split into two groups of four items (BSIQ-A and BSIQ-B). Half of the participants received the BSIQ-A as a pre-test measure of interpretation bias, and the BSIQ-B as a posttest measure of interpretation bias. The other half of the participants received the BSIQ-B at pre-test, and the BSIQ-A at post-test. In the current sample, Cronbach's alpha for the different administrations of BSIQ-A and BSIQ-B ranged from .78 to .83 (M ¼ .80). Leary, 1983 ) is a 12-item questionnaire that assesses fear of negative evaluation, a key component in anxiety related to social situations. Participants rate how characteristic 12 statements are of them (e.g., "I am afraid that others will not approve of me") on a 5-point Likert scale (from 1 ["not at all"] to 5 ["extremely"]). The BFNE has adequate reliability and validity (Leary) . The BFNE was administered following training. Cronbach's alpha was .91 in the current study, suggesting excellent reliability.
1.2.3.3. Anticipatory anxiety. To evaluate if CBM-I affected how participants anticipated they would respond to social interactions, participants completed the Anticipated Social Interaction Questionnaire (ASIQ; modified from Murphy, Hirsch, Mathews, Smith, & Clark, 2007) . Participants were told to imagine they would be meeting two people they did not know for a five-minute conversation, and then asked to use a Likert scale to rate their predicted anxiety (from 1 ["extremely relaxed"] to 7 ["extremely anxious"]) and predicted performance (from 1 ["extremely poor"] to 7 ["extremely well"]) in the upcoming social interaction.
Procedure
This study was completed over the Internet, using Amazon's Mechanical Turk (mTurk). Following consent, participants completed the SIAS, followed by the four items from the BSIQ. Participants were then randomly assigned to a CBM-I condition, and completed the CBM-I task. All participants were then asked to rate how difficult it was for them to solve the word fragments they saw during the CBM-I task on a scale of 1 ("extremely easy") to 5 ("extremely difficult"). Participants who did not see word fragments were asked to select "I did not see fragments." Next, participants completed the following measures in fixed order: Recognition Rating Task, BFNE, the remaining four items from the BSIQ and the ASIQ. Finally, participants were debriefed. Note that we chose not to do the all the measures at pre-and post-intervention, due to concerns about practice effects given the brevity of the CBM-I intervention.
Results

Descriptive statistics
The training conditions did not differ in terms of baseline social anxiety symptoms, as measured by the SIAS (F(4, 345) . Follow-up LSD tests suggest that the CBM-Control and CBM-2 conditions were older, on average, than the CBM-0 and CBM-1 conditions (all p .042). Age did not differ between the CBM-Control and CBM-2 conditions (p ¼ .336), or between the CBM-0 and CBM-1 conditions (p ¼ .896). Age of participants in the CBM-3 condition did not differ from any other condition (all p ! .100). Given the condition differences in age, all results reported below were re-run with age as a covariate. The pattern of results generally stayed the same when age was included as a covariate (except where noted), so this covariate was not included in the following analyses. See Table 1 for participant characteristics and descriptive statistics of baseline measures, separated by condition.
Difficulty of CBM-I conditions
To evaluate if completing the word fragments in the positive CBM-I task was perceived to be more difficult as the number of missing letters in word fragments increased, a planned comparison was conducted to test for a linear effect. Note that only data from CBM-1, CBM-2, and CBM-3 conditions were included; CBM-0 was not included because those participants were told to respond to the difficulty item by selecting, "I did not see fragments"). We cut three participants' data from this measure who reported, "I did not see fragments" even though they were in a condition that included fragments. Results suggested a linear trend, as expected, such that as the number of missing letters in fragments increased, the perceived difficulty also increased (F(1,183) ¼ 4.22, p ¼ .041). Follow-up planned contrasts revealed that participants did not rate fragment completion difficulty differently for the CBM-1 and CBM-2 conditions (t(183) ¼ .15, p ¼ .884), but participants rated fragment completion in the CBM-3 condition to be significantly more difficult than the CBM-2 condition (t(183) ¼ 2.21, p ¼ .028) and the CBM-1 condition (t(183) ¼ 2.05, p ¼ .041). Taken together, these results suggest that the CBM-3 condition was likely more difficult than the other positive CBM-I conditions, supporting the validity of this manipulation to increase desirable difficulty.
Effects of CBM-I 2.3.1. Interpretation bias
Interpretation bias for Recognition Rating data was calculated by subtracting scores for negative disambiguated options from positive disambiguated options, so higher scores indicate a more positive/less negative interpretation bias. This calculation was done to reduce the number of analyses, and because we did not have distinct hypotheses for effects of CBM-I for positive versus negative disambiguated options (beyond the obvious reverse direction of effects). A repeated measures analysis of variance (ANOVA) was conducted with one within subjects factor (Topic: Social, Foil) and one between subjects factor (Condition: CBM-Control, CBM-0, CBM-1, CBM-2, CBM-3). Results revealed a main effect of Topic (F(1,333) Fig. 1 ). Follow-up LSD tests suggest that the CBM-Control condition endorsed less positive/more negative interpretations, relative to each of the positive conditions (all p .034), and the four positive CBM-I conditions did not significantly differ from each other (all p ! .196). There was no effect of Condition on Foil disambiguated interpretations (F(4,333) ¼ 1.35, p ¼ .252, h p 2 ¼ .02), suggesting that CBM-I effects were specific to social-anxiety relevant topics and did not lead to a more positive interpretation style more generally.
To evaluate the effect of CBM-I on post-intervention interpretation bias using a format that is less similar to the materials used for training, a repeated measures ANOVA was conducted using BSIQ data (after creating separate z-scores for the BSIQ-A and B forms), with one within-subjects factor (Time: Pre-intervention, Postintervention), and two between-subjects factors (Condition, and Order: BSIQ-A administered pre-intervention and BSIQ-B postintervention, or BSIQ-B administered pre-intervention and BSIQ-A post-intervention). Results did not reveal any main or interaction effects (all p ! .12).
Fear of negative evaluation
To assess the effect of CBM-I on fear of negative evaluation (measured by the BFNE), a univariate ANOVA with one betweensubjects factor (Condition) was conducted. Condition did not affect fear of negative evaluation (F(4,322) ¼ .12, p ¼ .976, h p 2 ¼ .001).
Predicted anxiety and performance in an anticipated social interaction
To evaluate the effect of CBM-I on predicted anxiety and performance in an anticipated social interaction (measured by the ASIQ), two univariate ANOVAs with one between-subjects factor (Condition) were conducted. Condition did not affect predicted anxiety (F(4,317) 
Taken together, results suggest that while Internet-based CBM-I significantly shifted interpretations (as measured by the Recognition Rating Task) in the expected direction, it did not generalize to another measure of interpretation bias (the BSIQ) or measures of fear of negative evaluation (the BFNE) or anticipatory anxiety (the ASIQ).
Moderation of CBM-I effects
Baseline social anxiety as a moderator
To evaluate if baseline social anxiety symptom severity moderated effects of CBM-I, analyses with the full sample were re-run with baseline SIAS included as a continuous moderator. Given the focused nature of this moderator question, we only report main effects for baseline SIAS, and interactions involving both baseline SIAS and Condition (e.g., we do not report the general Topic or Condition effects already discussed above). For all outcomes, there was a main effect of baseline SIAS (all p < .001), such that participants with lower levels of baseline social anxiety symptom severity were also "healthier" following the intervention. Specifically, following CBM-I, individuals with lower levels of baseline social anxiety symptom severity were more likely to have a more positive/less negative interpretation bias (as measured by the BSIQ and Recognition Rating Task), less fear of negative evaluation (as measured by the BFNE), and lower levels of anxiety and better predicted performance in an anticipated social interaction (as measured by the ASIQ). Notably, baseline SIAS did not interact with Condition in any analyses (all p ! .109).
Of note, when age was included as a covariate, there was a significant baseline SIAS by Condition interaction for the Recognition Rating measure of interpretation bias (F(4,323) ¼ 2.72, p ¼ .030, h p 2 ¼ .03). To understand the interaction, a median split was conducted on the baseline SIAS scores, and then separate univariate ANOVAs were conducted on the resulting Low and High baseline social anxiety groups. For both groups, there was a main effect of Condition (both p .012), but follow-up tests revealed different condition effects. Specifically, in the Low baseline social anxiety group, follow-up tests suggest that participants in the four positive CBM-I conditions (CBM-0, CBM-1, CBM-2, CBM-3) endorsed more positive/less negative interpretations, relative to participants in the CBM-Control condition (all p .028), and the four positive CBM-I conditions did not significantly differ from each other (all p ! .127), replicating the pattern for the full sample. However, in the High baseline social anxiety group, follow-up tests suggest that participants in the CBM-0 and CBM-1 conditions endorsed more positive/less negative interpretations, relative to the CBM-Control condition (both p .026), but the CBM-Control condition, CBM-2, and CBM-3 conditions did not differ from each other (all p ! .051). Further, the CBM-0, CBM-1, and CBM-2 conditions did not differ from each other (all p ! .473). This suggests that for those high in baseline symptoms, only the 'easier' versions of the CBM-I task were effective, while for those low in baseline symptoms, both easy and difficult forms of positive training reduced interpretation bias.
Baseline interpretation bias as a moderator
To evaluate if baseline interpretation bias moderated effects of CBM-I, analyses with the full sample were re-run with z-scores of baseline BSIQ included as a continuous moderator. As with SIAS, given the focused nature of this moderator question, we only report main effects for baseline BSIQ, and interactions involving both baseline BSIQ and Condition.
Similar to results with baseline SIAS as a moderator, for all outcomes, there was a main effect of baseline BSIQ (all p .001), such that participants with lower levels of baseline interpretation bias were "healthier" following the intervention. Specifically, following CBM-I, individuals with lower levels of baseline interpretation bias were more likely to have a more positive/less negative interpretation bias (as measured by the Recognition Rating ask), less fear of negative evaluation (as measured by the BFNE), and lower levels of anxiety and better predicted performance in an anticipated social interaction (as measured by the ASIQ). There were no interaction effects involving baseline BSIQ and Condition for the two ASIQ items (both p ! .189), but there were interaction effects involving BSIQ and Condition for the Recognition Rating task (F(4,328) . Follow-up LSD tests suggest that participants in the four positive CBM-I conditions (CBM-0, CBM-1, CBM-2, CBM-3) endorsed more positive/less negative interpretations, relative to participants in the CBMControl condition (all p .008), and the four positive CBM-I conditions did not significantly differ from each other (all p ! .757). These results suggest that positive CBM-I training led to more positive/less negative interpretations for those who started out with relatively minimal bias, but training condition did not impact those with a relatively high baseline bias.
To unpack the Condition by Baseline BSIQ interaction predicting BFNE, separate univariate ANOVAs testing for the effects of Condition were conducted for the Low and High baseline interpretation bias groups. In both analyses, the main effect of Condition did not reach significance (both p ! .605), suggesting that while there was some evidence for Baseline BSIQ moderating a Condition effect on BFNE, this interaction should be interpreted cautiously given there was not a clear effect of Condition when the data were examined separately as a function of being high versus low in baseline interpretation bias.
Effects of CBM-I on highly socially anxious subsample
One hundred participants had baseline SIAS scores that met or exceeded the recommended cutoff for clinical levels of social anxiety (34 or higher; Brown et al., 1997) . Thus, to more directly evaluate the clinical utility of CBM-I, the analyses were re-run with this highly socially anxious subsample. To test for training effects on the Recognition Rating task, a repeated measures ANOVA was conducted with one within subjects factor (Topic: Social, Foil) and one between subjects factor (Condition). Results did not reveal a main effect of Topic (F(1,88) Fig. 2 ). Follow-up LSD tests suggest that the CBM-0, CBM-1, and CBM-2 conditions led to more positive/less negative interpretations compared to the CBM-Control and CBM-3 conditions (all p .027). Of note, the CBM-0, CBM-1, and CBM-2 conditions did not differ from each other (all p ! .319), and the CBM-Control and CBM-3 conditions did not differ from each other (p ¼ .943). Thus, these results again suggest that only the 'easier' versions of the CBM-I training were effective for those high in symptoms. The results reported above for BSIQ, BFNE, and ASIQ did not change (i.e., Condition effects remained non-significant) when analyses were re-run with this subsample.
Discussion
The current study evaluated the efficacy of a brief, Internetbased CBM-I paradigm to determine if it modified social anxietyrelevant interpretations to be more positive/less negative, and if it reduced fear of negative evaluation and anticipatory anxiety. This study also tested if the amount of active generation required to complete the CBM-I task (operationalized by number of letters missing from word fragments) affected the magnitude of CBM-I effects. Finally, this study evaluated the moderating effects of baseline social anxiety symptom severity and interpretation bias on CBM-I's effects. Overall, results suggested that the online CBM-I task successfully modified interpretations to be more positive/less negative, relative to a control condition, adding to the growing evidence that CBM-I is efficacious at modifying interpretations (see meta-analyses by Hallion & Ruscio, 2011; Menne-Lothmann et al., 2014) , even over the Internet (e.g., in line with Salemink et al., 2014; Williams et al., 2013) . However, in general, training did not affect other outcomes, providing little support for the clinical utility of the training using this very brief form over the Internet.
It is surprising that training effects did not transfer to the BSIQ, an established measure of interpretation bias. This replicates findings from a past single session CBM-I study, which found that CBM-I for anxiety sensitivity modified interpretations measured by the Recognition Rating task, but did not affect panic threat ratings on the BSIQ (Steinman & Teachman, 2010) . Perhaps the similar format of the CBM-I training scenarios and the Recognition Rating Task make the Recognition Rating Task more likely to show training effects, or perhaps our decision to split the BSIQ into two versions (BSIQ-A and BSIQ-B, each comprised of only four items) meant the measure no longer adequately sampled the domain, and made it less likely to show change.
Given the brevity of the CBM-I task (only one session of 36 scenarios), it is perhaps unsurprising that training did not affect fear of negative evaluation and anticipated anxiety and performance in a social situation. While it is possible that the brevity of the current intervention led to these null findings, Salemink et al. (2014) had similar results following eight sessions of training 64 scenarios; again, CBM-I modified interpretations, but did not affect psychopathology relative to a control condition. In retrospect, the BFNE may not have been an optimal post-CBM-I outcome measure in the current study. This is because the BFNE requires participants to draw on past social experiences 5 when responding to items.
Unless participants were given time to have new social interactions following training (but before the assessment), or if instructions had been modified to consider future social situations, it is unlikely that responses to the BFNE would reflect only post-training concerns.
In the current study, we chose to manipulate a lexical aspect of word fragments (e.g., the number of missing letters) to increase desirable difficulty. An alternate way to enhance difficulty would be to manipulate how similar or different the disambiguation of each scenario is to participants' original (presumably negative) interpretations. 6 For example, scenarios could vary between being disambiguated to be less negative (easiest condition) to neutral (less easy condition) to slightly positive (harder condition) to very positive (hardest condition). Note that this idea is similar to training done within a single condition by Mathews, Ridgeway, Cook, and Yiend (2007) , in which scenarios became gradually more positive over the course of training. Future studies can evaluate if different methods of manipulating difficulty lead to stronger CBM-I effects. The study's large sample size allowed for testing of two potential moderators of CBM-I effects: baseline social anxiety symptom severity, and baseline social anxiety-relevant interpretation bias. Notably, baseline interpretation bias moderated CBM-I condition effects on interpretation bias and fear of negative evaluation. Specifically, training led to more positive and less negative interpretations for those who started out with relatively lower levels of interpretation bias, but not for those who started out with relatively higher levels of interpretation bias. This is contrary to some past research, which found CBM-I effects were enhanced for participants with higher levels of baseline bias (e.g., Micco et al., 2014; Salemink & Wiers, 2011) . Perhaps the small dose of training in the current study is sufficient to help those with less extreme and less rigid biases, but more training is needed to help those with more intense initial biases. Another possible explanation for the conflicting findings could follow from sample differences across studies that result in discrepant ranges and distributions on the key baseline characteristics (e.g., age, severity). For instance, Micco et al. (2014) used a clinical adolescent and young adult sample, and Salemink and Wiers (2011) used an adolescent analog sample, while we used an unselected adult sample.
Further, baseline social anxiety symptoms moderated CBM-I's effects on interpretation bias. Specifically, for those high in baseline symptoms, "easier" CBM-I conditions (i.e., those missing zero, one, or two letters from the word fragments) were effective at modifying interpretation bias, while the "harder" CBM-I condition (i.e., the one missing three letters) was not effective at modifying bias. For those low in baseline symptoms, both easy and hard CBM-I conditions effectively modified bias. This finding is further supported by the analyses conducted with our highly socially anxious subsample, which indicated that only the 'easier' versions of the positive CBM-I training were effective for those high in symptoms. This suggests that while CBM-I can be effective for both those high and low in symptom severity, different amounts of desirable difficulty may be better for different groups of participants.
Our finding that greatly increasing the "activeness" of training for highly anxious participants may actually reduce the effects of CBM-I is in line with results from Rohrbacher et al. (2014) , who found that traditional CBM-I improved mood following training, while a version designed to be more active did not affect mood. Perhaps, for some participants, leaving out three letters made the task too frustrating or anxiety-provoking, thereby precluding CBM-I effects on bias. Alternatively, perhaps the greater task difficulty led participants with high social anxiety to attend more to lexical aspects of the CBM-I task (e.g., figuring out the word fragment), rather than them attending to the more meaningful contingency being established between ambiguity and benign outcomes. Individuals with high (compared to low) social anxiety may be more vulnerable to this effect due to executive functioning difficulties (see Cohen et al., 1996) .
A few limitations should be kept in mind. First, the CBM-I used in this study was quite short. This prevents us from knowing whether lack of transfer effects is due to conducting training over the Internet (versus in a lab), or due to an insufficient dose of training. Second, this study used an unselected sample. It is likely that the training did not match the particular concerns of many participants in the study, and may have therefore been unlikely to show effects for those participants. Third, given that this study was conducted over the Internet, it did not include behavioral measures of approach or avoidance. Fourth, our CBM-0 condition was not completely passive; it still included comprehension questions that were designed to reinforce the valenced interpretation. Despite these limitations, these findings provide evidence that it is possible to modify interpretations over the Internet, and suggest that the desirable amount of active generation likely varies given the baseline level of social anxiety symptom severity.
